CpG hypermethylation of cellular retinol-binding protein 1 contributes to cell proliferation and migration in bladder cancer.
We have previously reported a simple technique that combines microarray data from clinical bladder cancer (BC) specimens with those from a BC cell line (BOY) treated with a pharmacological demethylating agent [5-aza-2'-deoxycytidine (5-aza-dC)] to find candidate genes that have tumor suppressive functions. We focused on the cellular retinol-binding protein 1 (CRBP1) gene that was selected by using the microarray data. As CRBP1 regulates intracellular retinoic acid (vitamin A) homeostasis, which is involved in morphogenesis, and cellular proliferation and differentiation, the loss of CRBP1 could cause tumorigenesis in BC. We hypothesized that the inactivation of the CRBP1 gene through CpG methylation contributes to cell viability, including the migration and invasion activity of human BC cells. After the 5-aza-dC treatment, the mRNA and protein expression levels of CRBP1 markedly increased in all BOY and T24 BC cell lines. Combined bisulfite-restriction analysis and bisulfite DNA sequencing revealed that promoter CpG hypermethylation existed in 28 out of the 65 BCs (43%) and in none of the 16 normal bladder epithelia (NBEs). Conversely, CRBP1 mRNA expression in the BCs was significantly lower than that in the NBEs (0.63 ± 0.11 vs. 4.92 ± 0.80, p<0.0001). We found significant inhibition of cell growth (p<0.0001) and migration (p<0.0001) in the CRBP1 stable transfectants compared to the control cell line, in a cell proliferation and wound-healing assay, respectively. In conclusion, the aberrant CpG hypermethylation of the CRBP1 gene promoter could be involved in the development of BC. We demonstrate here for the first time that the CRBP1 gene could have a tumor suppressive function in BC.